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(54) KMlO«»] iSffi«x^;i.^-k-ABSSicfiUfcJ^»H«*J:l/f-t0HJfi:;5ft 
(57) imffy] 

im^s^m C. Si, Mn, p. S, Al, NS^rMiEft 
t L, M%TNb : 0.005 ~0.20%. Ti : 0.005 ~0.30 
%. V : 0.005 ■~-0.20%ff)ohi}-(^mi,iilfzimtfzl,i 

ffl«*T'20%iaT<?)IR2ffl$-^tfffl«t i^Mfmo 
tCCu, Ni. Cr, Ho<0'jhf}'i:,imiXfzimttzli2m&. 
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C : 0.001 — 0.30."?o, 
Mn: 0.05-3.5 %. 
S : 0.02%WT. 

Nb : 0.005 M).20%, Ti : 0.005 -M).30.%. V : 0.005 

2o%aT<of^2n^-ttsmmbi}-(:>^^*) . %-<wio% 
sx^./u^r'- t'-M.mmzm uzi^m^i^. 

[ if ^ JI 2 ] fiieffifiSctCjO ;c T , § HM%T' , C 
u. Ni, Cr. l\oa)'jib-f]'C:>mi£tirzimtfzl,i2m&± 
$-&ttT0.005 M).20%fcJ:Z//^^c{iB : 0.0005-0. 

mm. 

C : 0.001 ~0.20%. 
Mn : 0.05-3.5 %, 
S:0.02%OT. 
N :0.02%WT2r-^A. 
Nb : 0.005 -0.20%. Ti : 0.005 -0.30%, V : 0.005 

i-ir^TO.m -0.20%fcJ:l//t/c<iB : 0.0005-0. 

005 %^:'k^ttzi:^mitthm^m4izwMm 
looon 

^-j^mizim^j:i%jmmz^ o , t < tc^^sx^. 

[0002] 

^^^^ tmmm^^c^m!^.i)-h. ^m^ff 
^^tiz^hmnsLmti-ms^tix^.^^. mM<7)m& 
mmmm-ricr,i)^^^j:mx'h'^ . mmmi^it 

izmcomcom-im-^^ithb, ^muncom&ipr^ 
[00 031 zff)Xo^j:fsmiziit, vtmii. m^izr 



immi) m&%x\ 

Si : 0.005 -1.5 %, 
P : 0.005 -0.15%. 
Al : 0.005 -0.2 %. 

[if*IB3 ] afi%T\ Nb : 0.005 -0.20%, Ti : 0. 
005 -0.30%, V : 0.005 ~~0.20%<7)oibti^(>mi,SiXtz 

imtt:ii2mi^j±z:'t^tim^cr>mmmz. tb±tf 

^750 x:vM.85o x:aTbtm^mmz:mL. m 
i^-m.fio%j.:Ui, m^m/5%vj±t:^thi^mmb 

Si : 0.005 -1.5 %, 
P : 0.005 -0.15%, 
Al : 0.005 -0.2 %, 

v-xm^ixtz^m:^^-/ hmmizj: nf&^iLXxm 
^mbix\^^fzA\ ftjfi, m^j:mm. mt(i.n%<r> 
mm^WLt^mx'U&mmz-^h^xy'yy:' 

?e r fif ^ , ^ib»9> § r- 7 - K 7' 7 >- ^ t Of 

mm.^tix\^h.n%p^nbLx\i,m3L\i. m 
mmm^ ^mm^m\m 901. 1990-5, P245 ^ 
t-^r^s:f^$i^Tv^$. ttz, z<r>^mmib ut, 

(f, !|t^K63-168286 -^-l^ffitCW, fl[?tfO^^|.^JRS 
2:JSJlltt2:f«inL^:V^W— ft'-A3g|i-&i>-lHg«S-ffl 

mi'^m&thm&m<7)?^&mifiw^^^tix 

[0 0041 zcTiT—^-Yf'^y^tmnxhm^^ 

mm-tmi. ^^^j:WLW-mmm±.x-% . ±m£mM.it 

l«ltL, fl!^^0Si!ltt^S«$i^T^.^^^^a!{!l[t'W, «5g 

ojgjtajostg^^*^, ^.x.'^m>&:cri!^.i)^h^mb 
^j:'>x\'^tz. zff)^.t<mm\>znLx\i, mt\mm 

T5-84585 #t&?8t«i, i^-v-tiJBi$iutSSijOfiSJ« 
cO:/HiC7.< 7-*«f&L., :?'Kra*>4>U— fTtSrK 

WMbth umj-^A^ium^mmTii^tix^^h, 
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[0005] 
[0007] 

ST-i>l.^t^^l^ytfU>:. t<\,z. UlSrtcJ: OBfSiO 

±. *f4L<*i75%l.:UiO®BrMi:, 20%JJtT, 
<l415%JaTOK»ftii;. ift L<t410%l.:l 

vmmt^mzm.<.mmti}^io^j:^ . mfrntm^ytz 

[0008]$ c,{,z^ *^B3«(5(4. m^am-mm 
m^^h^x■s,^mtltdmmmz■ov^x . mm^n- 

Ojm^frT-, ±ieL^c^^Kx:t^;i,^-t'-i.Sg?C5 



[ 0 0 0 9 ] ^^HM'-cli. ®x4-/L Jf-'-h'-A 
^h^tX^^^W}LLtz<msml.z■ov^x . SS'Sx;i>/i. 

-?-<7j^^,. Nb, Ti, \'im.ttz\m^ix-mi 

I. Zix(:>cr)m.imf,zXhiSx^^{tt:m^-^X. hhv^ 
{iSr^tcCu, Ni, Cr. MofcJ:lfB$-ffll>T®^S-(t-ri. 

[0010] *^HBI4, ±ieL?t»^tc«-:)% >T^«$ 
it/ciOT j)!.. tt£hio. mM.%X\ C : 

0.001 --0.30?^, Si : 0.005 M.5 Hn : 0.05-3.5 
P : 0.005 ~0.15.%\ S : 0.02%yT, Al : 0.005 
-0.2 N : 0.02%Ji).TSr-ir;v. Nb : 0.005 M).20 
?o, Ti : 0.005 -0.30%, V : 0.005 •-0.20%<iD-5*>*> 

hmmxtzimtfz\i2mi:j±^^^L. m^^^i^u 

2:*tfMaiii:*>^>^'3, %-m/10?om, if* L<14 

Sg=.Sx;tvU=¥- 1'- AmStcffi L3t?^g««T'*> 0 . 
MieffifiSt" Jn;iT , $4>tcM:%T\ Cu, Ni, Cr, MocO 

3 *>*>'iS{fit7t 1 mttz\i2m\i)±^^mx'(i.m - 

0.20%t5j:l/^/iy;:*4B :0.0005-O.005 %2r^*LT 

[ 0 0 1 1 ] ^ *^HB{4, ma%r. Nb : 0.005 - 

0.20%, Ti : 0.005 M).30%, V : 0.005 -M).20%oa 

■hi}>hmiixtzimttz\t2m:xt^'k^-rhm.<m 

ft±tfffliillS5-800 rJiLh. i^UiaSS-400 
•CJaJ:t-ri>»Sffii2rifiL, ov^T'?^^SS5rf6tf>: 
<^*>. m^^im t:feLh850 riilTt-t&SSS^ 
#fi?rftL, Mlftf^S'C/sec tLhTOr/sec WT<0?*9 
3iST'?#»L, i^-#yi0%Ja±, ^SP#t/5%tLh$: 

^-j^m^izm uzi^mmffimwimx'h o , 

t'«. meffl^Srs nM%X\ C : O.OOl -0.20%. s 

i : 0.005 -1.5 Mn : 0.05-3.5 %, P : 0.005 - 
0.15%. S : 0.02.%'tJ.T. Al : 0.005 -0.2 %. N : 0. 
Q2%\:)rFi-^^, Nb : 0.005 -0.20%. Ti : 0.005 -0. 
30%. V : 0.005 -0.20%<7)'j*,*»/',S{fitf>:iaifc 

^j:hm.b-rh<r>mtt< . tfzip-mx'^i, mw& 

^IZtntX. ?4>lCCu. Ni. Cr. Mo05t>*><aS{fitf>: 
lffl^/it4 2mXi:*-^ffrft).005 -0.20%feJ:lX/^ 
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JttiB :0.0(X)5~0.005 JiSr^^LTt J:^'. 
[0012] 

I.. 

[ 0 0 1 3 ] 4-f , *^%HBcfeiti.fb^ffi«oi®^gi 

\,Z^\^Ximth. Nb : 0.005 --0.20%. Ti : 0.005 ~ 
0.30% , V : 0.005 M).20%«^5 *>*>4)S{fil7t 1 mt 

tz\t2mj±\ih. Ti, v(i, mwmii^-i)-^'y's».mit 
•fh^^tcTmx'M. '?-ixw.oo5 %\;i±m&th 

2«m±«-&LT»T'§l.. L.*^L, Nb, Vtifix^f 

ixo.20%, i\\,io.y)%^mtxmwtht%^ti^mi 

b : 0.005' M).20%. Ti : 0.0005-0.30%, V : 0.005 

-o.20%o®ffltlS^L/;:. tea. m^lx'r&^^ixh 
Nb, Ti, V<r)^^m.-m.WAinLi>t^. 

[00 14] tfz. Nb, Ti, V(S, ^itTC^t LT£7)f^ 

iEili:1-|>«i*S-^tT(r^l.. Nb, Ti, vtcj: OSrffiSS 

\,\ zcotzib. mmk<^r\^:^m^^z^xxio. mm^ 

L<|6]±fl.. 

[0015] c : 0.001 -o.m 

cs*>'o.ooi %*jf|-C'{i, ^^,^«gi5oSS«l*>'ffl:#c 

mtxjtfif^L. m'&m^-tt. zff)t:»b. cwo.oo 

1 M).20%{C|IS^Lfc. ^rfe, $^>^S^ttr6Lh<0S 
.^,i)^(>nt L<{i0.002 M).15%T'2bS. 
(00 161 Si : 0.005 -1.5 % 

si«, mm&i&Ti:mAmzmxsmmitt?> 
fzth^z-mtcTmx'hh. zffmmto.m %«j:o^ 
imM»ihixh. L*>L, 1.5 %imx.hmxAi. mi 

mm(r)miiii^T.mzmh%m^±t<'^mzhfz 
"onmt^jih. zcDtzib, sitio.005 M.5 %comz 
m^uc. ^fc, mm<omjs,i}^hiio.oo5 m.o %ic 

[ 0 0 1 7 ] Mn : 0.05-3.5 % 



S6^7c^t-S> ■& . w £7) J: -} ^S>»*(iO. 05%W±i'jaair<:- 
Wibhixhti<, 3.5 %2:S;cTa5.Jim>i:ia^Aifiaft 

Zi^rcib. MnJiO.05-3.5 %izmMLti, 
(00 IS] P : 0.005 -0.15% • 
P Ji , mmi:mi§^itthfc>ibizt^^j:ji;mx-hif3K 

zffm^t^mfihixhfztbiizm.wb %\;}±(7mw& 
mx'hh. -t. o.\5%^ntxwmLtz^^iz\mi^ 

tOJ§JStt*^'<ST-ri.. Zcnfzib. P{±0.005 -0.15%<7) 
eH(c|IRSL.3t. ^rtJ, »^ L<ti0.01-0.10%T'ft 

[00 19] S :0.02%].:J.T 
S(i, ^1SOS1±2:fiT$-t.&7t:i6, T'* l.^tifttft^t- 
l.c^^iif ^ L-v^. Stt5iffic7)a**»'oJi, 0.02%iT'» 
gT'#.i., t < (cBV^Stt*«§ixl.*&Hti, 0.01 
0 %tiTtf S<?)*WS L>-\ 
Al : 0.005 -0.2 % 

AUi, ffiiKxi^t LTf^fflL, 0.005 %l:Ui<7)Ss!lDT'i9 
*cOi?^b!il*2:+r»-(S!«t'§|.. 0.2 %^^ti> 

httUz^ gft^tt^^ffiT-ri. . ZOitz^sb. AKiO.OO 

5 -0.2 %c7)3iaiciisuj, =^fc, a®it«oa^*> 

<5(i0.005 -0.15%c7)^t-ri)(7)3!r'"$F^Lv\ 
( 0 0 2 0 1 N : 0.02%l.:lT 

N(±, m'^i,zmmLxmi^ff)^^^mvth7mx'hh 
wioM%\^xft,zm.%-th, w^tmiii.^ixhm^ 

(r>m^\.Z\t, N{i0.007 %OTi:-f-&iO*WtL^^. 
(0 021 ] B : 0.0005-O.005 % 

w -^-f hfflaiiarj^fig-r s a z.x^mti:7fMX'h 0 . «es 

X^r^;U=f- b'- A^^f^fi£}Btt|Bi±tc:fi5!)T'*> ^ . B 

*!0.0005%*g|T«, ±ML-nL%mfimx't^j:\.\ - 

It. 0.005 %imihmax'ii. mmmm^wfi^it 

th. Z(r>tzib, BtiO.QOOS— 0.005 %(r>^mtti><^ 

<»i0.0010-0.0020%T'fcS. 
[0022] Cu, Ni, Cr, MoO^ *>*^^>Stf*Ut IS* 
f^{±2aiiUi$:^ltt'0.005 -0.20% 
Qi, Ni, Cr, MoJi, ^AiittS:tiin$^i:l.7c3^T'$>0. 

f>lStf>:»i:2aiiU:®DT'&l>. Cu, Ni, Cr, Moti-f 
it-fixo.005 %tU:<^a5.SDT-3am*^l2464.ix-&*^. 0.20 
%2:i@;tl.^Dt±i!lS<0«®^b*«^l=^rO, SS^ftx 
;t^/l^^- b'- lli?&ex;t«/l.4f- b'-Ajgl$ 
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ti!^mmi}^'^-{tti>. Z!7)fzi^. Cu. Ni. Cr, Mi^ 
fz. n-^lXmrntlii-^li. -^fi-fiT'0. 20.96 «rtl/:i> 

1 0 0 2 3 3 ortc. «aS«0lSt«6tC^oTittBBt 

*»BJf?)?^S^«{i , 7 X 7 ^ I- r SIS >: ti>mmx'h 
') . SffliOSS[¥»i-:!'-^r< i: t809o'lJjLI: t "^.f^Jl^ftif 

{0024] *^Hjx-<i, Ha$20%WTO^2fflar-^ 

S2ffl:lDS¥T-20?oa:lT 

Il2ta{±, 1-. $)|,(,^{i-7/i-r>-9-'f 

tX-^tLvK ^rfc, flie^O^'>•ri^*»^•^^T'V•>i^^^y^• 

«oaB«**^'20%*-^xl.>, @tt*%TL. ^/c, 

oiztci,. ll2ffl2rHfll*T'20%JjlTi: -r^iOti. 
^ § . ^rfc . ^ 2 ffl(i»Sl6]±iOa,^*»/i>iaS$-C 5 % 
[0025] mUz^^tm^t Ti . Nb. V<r>§i 

im^mmz^^^^hztfizii'^ ^ }^mm\i. 

t'-i.^«gpiftt t SS5Sx:tVl'=^-h'-jU)g^<^^ 
[0026] >I>rT', #ffl<73Jt*{i, ^1/2 

t<l>zm.%^i\t£^^1)K 1000M300X:ttS 



I.. 

[0027] S|ifaE®cr)ft±(fEgrSK : 800 X:VJ±. 
±lfES?aK2:SO0 'CU±i:-r§. ?^SOtt±(fB©g 

«*s8oo x:mx'\i . m-i)omm*j:mt^^i> z t ¥ 

sut^ro. m[m(^m^(nmitiiXif^tih\izxi,m 

950t;y.T<O^SEHT-«7)-^ltT-80%J,:JJ: 1 1 •& C0*ijf 

SLv>. tea. wmmi^Mi. wc/sec yjit-ri. 

[0028] ^IXiSS : 400 °m± 

[0029] t.fz. fi-wmma^y.'r-iv'^mm-hm 
mtx-'^owse.i. ii?ifd^»o^frT'j:v\ mm. m. 

iS-70T:T-3-15%SK2rffiffl-ri,tfO*^$fS H,„ ciii 

[0030] ?^^BESO)IT^ : 50-90% 
<^E3i<7)ET¥{i50~90%t-r.&<7)*>-jp^ tvv. ET 

SfeS^aS : 750 -850 X, 

<0o-fiiT'tJ:V\ M#fijaS2-750 •CfeLhSSO X;OTi: 
L. MSfiB^SSrlOsec feLh ISOsec WTttl)^^)*?^^ 
LV\ W^W)^, 750 -CifeSI, &l>otiMI'6B*SA*10 
sec 5l^}||T(i, S»SH^B*<^T-t+-fJ>|.0{iBSB^BLTt 

«SK*^ 850 •Cie;t, ^)l.v^ttMI^^(II3!l^ ISOsec @ 
i.T-{i, S^B^a?4*^'ffl:;'v:-fLL, S:ffi<7)¥fe|»SB^H©glO/< 

i<07t«>. Hi^SliltfflKti 750 -85X:<^effltt- 
^. H^B^B^^fS, 5'C./sec tJl±70'C/sec OTOJ^ 

^rO. *?t«2ffit7)ffiffl^*<ig:fcLTt>-rixt|?Brnc^ 
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[0031] w^^^mmmi. mmiE, mmm 

I^Zii-yXmtchtK EESmaS^AHC 600- 750'C4T-t. 

t30'c/sJiLi:oj^aiag*>'*f ^ L< . tfzmmsmim. 
[0032] fjS/^ai 1 1 < iimmi^&ifT-+»Thi> 

^:mSkth<r)iz-V^-^j:9tWim\i^mh Z tIfiX't '5rv^ 

^i&it*^*)!.. ^mm<^mmi,zi*)iiix\^Ltzr-i. n 
X Wimthnmts:^m^^cr)^nx'htaf. Jt^e^ 



[0033] ^%m(r>'<mmmi. mm^(r>t tx-^ 
t vxi:>mxtzmm^i)^%htih, wmt lt 

(om^-hm^ttih. tin. ^mFi\.zxh-(%mmz:»: 
wmt^^ix, mBm^mm^Lxhn^^m^i 

[0034] 

im^m) {mimi) m\zm-fit'^m.Mmz. 

ls^T1§SSL. a«g«3tffiT'X7 7tci|jtL.:^c, wixA, 

frt-^w 3.2inD.o»®s8«tL- ^ h\,zfmm^\,zm2 
^zm-f^n-x'}^mm.imL. ^wm<^mmtL 

[0035] ztii:>^mimm^^h Jiss-^-^isis^n- 

mmt:m2iz^t. 

[0036] 

[«i] 





<t^^ (wl%) 




C 


Si 


Mn 


P 


s 


Al 


N 


Nb. V.Ti 




A 


0.05 


0.01 


0. 50 


0.02 


0.002 


0.040 


0, 0025 


Nb:a045 






B 


0.08 


0.01 


0.80 


0. 01 


0.005 


0. 035 


0. 0035 


Wb:0.00a Ti:0.15 






C 


a 08 


0. 70 


0. 50 


0. 01 


0.007 


0.045 


0. 0025 


Sb:0,015, V:0.015 


Cu:0.01. m:0.01 




D 


0. 03 


0.02 


1.20 


0.04 


0.005 


0.045 


0,0029 


Nb: 0.025 


B:0.00I5 




E 


0. 15 


1.00 


0,80 


0.01 


0.005 


0.020 


0. 0034 


Ti:0.20 






F 


0.05 


0. 40 


O.BO 


0. 01 


0.005 


0.065 


0. 0025 


Ti:0. 15 


Cr:0.05 




G 


0. 15 


0.20 


1.00 


0. 01 


0. 005 


0.025 


0. 0036 










0. 07 


0.01 


0.60 


0. 01 


0.005 


0.030 


0. 0026 


Nb:0.060 


llo:0.05 





[00 37] 



[«2] 
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SB 


C8 

m 

tk> 




^•3; 




















CLD7 
\j 


^? 


QSO-GCrf 

% 






m 


mm 




V 


m 

6 




% 


m 






.96 




m 

s 






s 


mm. 

X/b 


% 


m 
« 


m 


m 


% 


% 


1 
2 


A 


12X3 


880 


580 


88 


1 


SO 


700 


5 


SO 


80 


750 


3D 


20 


as 


F 


a2 


- 


- 


20 


8 




1(S0 


820 


540 


92 


1 


SO 


700 


5 


» 


70 


770 


30 


20 


a8 


F 


Z2 


EM 


52 


20 


8 




3 
4 


B 


1^ 


840 


640 


90 


1 


40 


700 


10 


SO 


75 


770 


30 


20 


10 


F 


Zb 


HB 


22 


18 


7 




1060 


SO 


480 


go 


1 


50 


700 


8 


40 


?5 


640 


30 


20 


10 


F 


21 


B 


5 


20 


8 




5 




lOGO 


820 


600 


B6 


1 


50 


700 


5 


50 


85 


800 


SO 


30 






22 


M 


6 


21 


g 




£ 
O 




1050 


845 


580 


90 


1 


35 


650 


3 


40 


75 


?70 


30 


m 


1.0 




22 


M 


7 


25 


12 




7 


E 


lOGO 


850 


610 


86 


0.5 


50 


700 


7 


50 


85 


740 


30 


3D 


1.0 




15 


B 


5 


22 


10 




8 
9 


F 


1050 


£20 


ex 


90 


1 


50 


700 


5 


SO 




770 


30 


20 


10 




21 


6 


1 


20 


9 






1200 


900 


540 


90 


1 


60 


700 


5 


5D 


75 


740 


60 


20 


12 




25 


B 


0.5 


20 


8 




10 


G 


13QD 


£60 


600 


90 


1 


50 


700 


5 


50 


75 


770 
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